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NOISE FIGURE -MEASURING DEVICE AND 
NOISE FIGURE -MEASURING METHOD 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a noise figure-measuring 
device and a noise figure-measuring method. 

2. Description of the Related Art 

In recent years, an optical amplifier has been promoted 



yH to improve the quality of transmission information in an optical 



communications system. The signal to noise ratio of transmission 
information according to the optical communications systemusing 
an optical amplifier is strongly influenced by noise 
characteristics of the optical amplifier. Therefore, when 
constructing an optical communications system using an optical 
amplifier, it is necessary to accurately grasp a noise figure 
NF, which is a basic characteristic of an optical amplifier. 
For that purpose, the level of amplified spontaneous emission 
(ASE) light contained in output light from the optical amplifier 
must be accurately measured . The optical amplifier outputs input 
light after amplification thereof. A noise component contained 
in the output light from the optical amplifier is ASE light. 
In the conventional art, during measurements of an ASE light 
level, a fitting of a higher-degree function such as a normal 
distribution curve, a Lorenz curve or the like is performed with 
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respect to a wavelength region excluding an output signal light 
component of an optical amplifier and the level for a signal 
light wavelength of an obtained approximation curve is specified 
as an ASE light level. 

Herein, referring to Fig. 7, a method for measuring an 
ASE light level in the conventional art will be described. 

Fig. 7 is a flowchart for explaining an ASE light level 
measurement in the conventional art. 

Input signal light having a signal wavelength X s is 
amplified by an optical amplifier, the amplified input signal 
light is outputted to an appointed optical spectrum analyzer. 
The appointed optical spectrum analyzer generates output light 
spectrum P2 {X) data from the optical amplifier. Of the output 
light spectrum P2 (A.) data thus obtained, output light spectrum 
P2 {X) data within a wavelength range of X s ± AX^, that is, a 
wavelength mask range of ± AXma (which has been set by a user 
in advance) around the center of the signal wavelength X s is 
masked (removed) (Step S71) . 

After the above-described mask process, a curve-fit 
process using an appointed fitting function is performed for 
the output light spectrum P2 {X) data that has not been masked. 
A spectrum within the above-described masked wavelength range 
of X s ± AX M r is interpolated, and then an ASE light spectrum P3 {X) 
is specified (Step S72) . 

The above-described fitting function is a high-degree 



function such as a normal distribution curve, a Lorenz curve 
or the like and has been selected by the user in advance. 

An ASE light level P ASE on the signal wavelength X s is 
determined based on the ASE light spectrum P3(A. S ) (Step S73) . 

However, in the aforementioned conventional method, there 
have been the following problems . A measurement of the noise 
figure NF of the optical amplifier is performed based on the 
ASE light level. Accordingly, an accurate measurement of the 
ASE light level is strongly requested . In addition, a light signal 
to be inputted in the optical amplifier is a laser beam owing 
to a light source such as a DFB-LD, etc. and in terms of this 
light source spectrum, in addition to a signal light wavelength 
component, a source spontaneous emission light (SSE) component 
is contained in a noise component thereof. Therefore, in noise 
components output from the optical amplifier in addition to ASE 
light, an amplified SSE light component is also contained. 

As shown in Fig. 8A, the source spontaneous emission light 
component SSE is contained in input light spectrum PI (X.) data. 
Therefore, an amplified source spontaneous emission light 
component SSE is also contained in output light spectrum P2 {X) 
data. Namely, in the output light spectrum P2 (A.) data, , the 
amplified SSE light is contained in addition to the amplified 
signal light and ASE light. 

Therefore, when measuring the ASE light level based on 
the output light spectrum of the optical amplifier, a composite 



light level between the ASE light and amplified SSE light has 
been, in reality, measured. Namely, an error in measurement 
of the ASE light level P ASE caused by the SSE light has been 
great and it has been difficult to accurately measure the ASE 
light level P ASE. 

In addition, as a fitting function for assuming the ASE 
light level, the high-degree function such as a normal 
distribution curve, a Lorenz curve or the like is used. As shown 
in Fig. 8B, the ASE light level P ASE has been specified based 
[jl on the ASE light spectrum P3 (X) data obtained by interpolating 

an appointed fitting function into the wavelength range of the 

£ 

M> wavelength mask range of ±AA. MA around the center of the signal 

wavelength X s . 
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O However, according to this method, an obtainable fitting 

function does not suit the original spectrum curve P2 (A.) . As 
a result, an approximation error in the optical spectrum due 
to the fitting function becomes large. It becomes difficult to 
accurately specify the ASE light spectrum P3 (X) . Accordingly, 
it has been a difficult problem to accurately specify the ASE 
light level P ASE based on the specif ied ASE light spectrum P3 (X) . 

Furthermore, when signal light supplied to the optical 
amplifier is wavelength division multiplex (WDM) light in that 
a plurality of wavelengths (channels) is multiplexed, a noise 
figure NF for each channel is individually measured. Therefore 
certain levels of time and labor have been necessary for 
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measurement . 



SUMMARY OF THE INVENTION 

It is an object of the invention to provide a noise 
figure-measuring device and a noise figure-measuring method 
whereby an ASE light level output from the optical amplifier 
can be accurately and easily measured. 

In order to solve such an object, the present invention 
is provided with the following characteristics. In the 
following description concerning means, constructions 
corresponding to an embodiment will be indicated in parentheses 
as examples. Symbols and the like are those for referring to 
the drawings, which will be described later. 

According to the invention, there is provided a noise 
figure-measuring device (for example, a noise figure-measuring 
device 10 shown in Fig. 1) comprising: 

an optical spectrum analyzing section (for example, an 
optical spectrum analyzer 13 shown in Fig. 1) for preparing 
optical spectrum information of appointed signal light and 

a noise figure calculating section (for example, a data 
processing portion 14 shown in Fig. 1) for calculating a noise 
figure accompanying an optical amplifying section (for example, 
an optical amplifier 12 shown in Fig. 1) for amplifying signal 
light from an appointed light source at an appointed gain ratio 
based on the optical spectrum information prepared by the optical 



spectrum analyzing section, 

wherein the optical spectrum analyzing section prepares 
both optical spectrum information of signal light from a light 
source and optical spectrum information of signal light that 
has been amplified by the optical amplifying section. 

Accordingly, when measuring the noise figure accompanying 
the optical amplifying section, measurement based on not only 
the optical spectrum information of signal light that has been 
amplified by the optical amplifying section but also the optical 
spectrum information of signal light from the light source 
becomes possible . Accordingly, measurement accuracy of the noise 
figure is improved. 

According to the invention, the noise figure calculating 
section subtracts optical spectrum information of signal light 
from the light source that has been amplified to an appointed 
size from optical spectrum information of signal light that has 
been amplified by the optical amplifying section. 

Accordingly, it becomes possible to remove noise 
components due to source spontaneous emission light, that both 
of the above-described two types of optical spectrum information 
contains, from the optical spectrum information of the 
above-described amplified signal light, thus providing a noise 
figure-measuring device in which measurement accuracy of the 
noise figure accompanying the light amplifier is further 
improved . 



According to the invention, with respect to optical 
spectrum information which has been prepared by subtracting 
optical spectrum information of signal light from the light 
source, that has been amplified to an appointed size, from optical 
spectrum information of signal light that has been amplified 
by the optical amplifying section or spectrum information of 
signal light that has been amplified by the optical amplifying 
section, the noise figure calculating section removes or masks 
spectrum information of an appointed wavelength region of such 
optical spectrum information and also performs a spline 
interpolation process using a spline curve for the wavelength 
region . 

Accordingly, it becomes possible to perform an 
interpolation process more accurately compared to the case using 
a high-degree function such as a normal distribution curve, a 
Lorenz curve or the like, thus an accurate noise figure-measuring 
device can be improved. 

According to the invention, with respect to optical 
spectrum information which has been prepared by subtracting 
optical spectrum information of signal light from the light 
source, that has been ampli fied to an appointed size, fromoptical 
spectrum information of signal light that has been amplified 
by the optical amplifying section or spectrum information of 
signal light that has been amplified by the optical amplifying 
section, when the noise figure calculating section performs a 



spline interpolation process using a spline curve for an 
appointed wavelength region of such optical spectrum information, 
the interpolation process is performed by means of data of an 
arbitrary number of points from one point to all points in the 
wavelength region. 

Accordingly, a noise figure-measuring device having high 
functionality, that can perform a preferable interpolation 
y process independent of the number of points to be employed as 

data, can be provided. 

According to the invention, the noise figure calculating 
section performs a noise removing process by a moving average 
process, etc., for optical spectrum information which has been 
prepared by subtracting optical spectrum information of signal 
light from the light source, that has been amplified to an 
appointed size, from optical spectruminf ormation of signal light 
that has been amplified by the optical amplifying section or 
spectrum information of signal light that has been amplified 
by the optical amplifying section. 

Accordingly, it becomes possible to remove noise that has 
been inducted by the spectrum analyzing means, thus a further 
accurate noise figure-measuring device can be realized. 

According to the invention, if the optical spectrum 
information has been prepared from composite light of a plurality 
of signal lights, the noise figure calculating section detects 
the number of composing signal lights and wavelengths and also 



P 

» - 

ry 
D 



- 8 - 



4 



calculates, with respect to each signal light detected , a noise 
figure accompanying the optical amplifier. 

Accordingly, based on the optical spectrum of each signal 
light, without performing an analyzing process relating to a 
measurement of the noise figure one by one, such processes can 
be performed in a lump, thus a noise figure-measuring device 
which is improved in operability and functionality can be 

p realized. 

yy 

© 

CI BRIEF DESCRIPTION OF THE DRAWINGS 

m 

Q Fig. 1 is a block diagram for explaining the internal 

configuration of the noise figure-measuring device 10 according 
to an embodiment of the present invention. 
?~ Fig . 2 is a flowchart for explainingprocesses f or measuring 

the gain and noise figure NF by the optical amplifier 12 when 
the signal light is a single channel signal light in the noise 
figure-measuring device 10 according to an embodiment of the 
present invention. 

Fig. 3 is a flowchart for explaining processes for 
calculating the ASE light spectrum P3 (X.) and ASE light level 
P ASE in the noise figure-measuring device 10 according to an 
embodiment of the present invention. 

Fig. 4A is a diagram mainly showing the provisional ASE 
light level P ASEO and provisional gain GT . 

Fig. 4B is a diagram mainly showing the optical spectrum 



Li 
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for assuming ASE P3' {X) and ASE light level P ASE . 

Fig. 5 is a flowchart for explaining multi-channel NF 
analyzing processes when the signal light is WDM light in the 
noise figure-measuring device 10 according to an embodiment of 
the present invention. 

Fig. 6 is a diagram mainly showing the input light spectrum 
PI (X) , output light spectrum P2 (X) , and ASE light spectrum P3 (A.) 
U in terms of 3-channel signal light in the noise figure-measuring 

*L device 10 according to an embodiment of the present invention. 

ffi Fig. 7 is a flowchart for explaining ASE light level 

u 

i?s measurement in the conventional art. 

Li Figs. 8A is a diagram showing a condition where SSE light 

jy is included in the input light and output light of the optical 

uy 

□ amplifier. 

Fig . 8B is a diagram for explaining the prior method wherein 
the ASE light level P ASE is specified based on the output light 
spectrum P2 (X) and ASE light spectrum P3 (X) . 



DETAILED DESCRIPTION OF THE PRESENT INVENTION 
Hereinafter, a noise figure-measuring device 10 according 
to an embodiment of the present invention will be described in 
detail with reference to Fig. 1 through Fig. 6. 

Fig. 1 is a block diagram for explaining the internal 
configuration of the noise figure-measuring device 10 according 
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to an embodiment of the present invention. 

As shown in Fig. 1, the noise figure-measuring device 

10 comprises an optical spectrum analyzer 13, a data processing 
portion 14, and a display portion 15, and a signal light source 

11 and an optical amplifier 12, and all 11 to 15 are connected 
with the noise figure-measuring device 10. The portions from 
the signal light source 11 to the display portion 15 are linearly 
disposed in order via signal lines (optical fibers) LI through 
L3 and electrical signal lines L4 and L5. Moreover, a signal 
line (optical fiber) L2, which direct ly connects the signal light 
source 11 with the optical spectrum analyzer 13, is provided. 

The signal light source 11 outputs laser light owing to 
a light source such as a DFB-LD or the like and supplies the 
laser light as signal light to the optical amplifier 12 via the 
signal line (optical fiber) LI. 

The optical amplifier 12 amplifies signal light supplied 
from the signal light source 11 based on an appointed 
amplification figure and outputs the amplified signal light to 
the optical spectrum analyzer 13 via the signal line (optical 
fiber) L3 . 

The optical spectrum analyzer 13 analyzes the optical 
spectrum of the signal light supplied via the signal line (optical 
fiber) L3 and prepares optical spectrum data thereof. 

The data processing portion 14 analyzes and processes, 
by an appointed method, optical spectrum data prepared in the 



optical spectrum analyzer 13, calculates signal light wavelength 
X s , a peak value and the like, and outputs results of such various 
processes to the display portion 15 via the electrical signal 
line L5. 

The display portion 15 comprises display screens such as 
a cathode ray tube (CRT) , a liquid crystal display (LCD) and 
the like and displays various types of display information 
supplied from the data processing portion 14 on these display 
screens . 

Now, operations of the noise figure-measuring device 10 
according to the present embodiment will be described. 

Fig . 2 is a flowchart for explaining processes for measuring 
the gain of the optical amplifier and noise figure NF when the 
signal light is a single channel signal light. 

The optical spectrum analyzer 13 analyzes the spectrum 
of signal light that is directly supplied from the light source 
1 1 to the optical spectrum analyzer 13 via the signal line (optical 
fiber) L2 to prepare input light spectrum PI (X) data. Then, the 
optical spectrum analyzer 13 analyzes the spectrum of amplified 
signal light supplied via the signal line (optical fiber) L3 
from the optical amplifier 12 to produce output light spectrum 
P2 (X) data (Step S21) . 

The optical spectrum analyzer 13 supplies the calculated 
input light spectrum PI {X) data and output light spectrum P2 (X) 
data to the data processing portion 14. The data processing 



portion 14 calculates a peak value of the input light spectrum 
PI (X) data as an input light level Pin and a peak value of the 
output light spectrum P2 {X) data as an output light level Pout, 
respectively. Then, the data processing portion 14 calculates 

the signal light wavelength X s based on the input light spectrum 
PI (X) data or the output light spectrum P2 {X) data (Step S22) . 
Moreover, the data processing portion 14 performs a fitting 

process in terms of the output light spectrum P2 {X) data to prepare 
ASE light spectrum P3 {X) data, The data processing portion 14 
also calculates the ASE light level P ASE based on the prepared 
ASE light spectrum P3 (X) data (StepS23). Herein, the ASE light 
level P ASE has a value of P3 (X s ) when the signal light wavelength 
of the ASE light spectrum P3 (X) is X. s . 

Now, the description of the flowchart shown in Fig. 2 will 
be temporarily interrupted, and the processes for calculating 
the ASE light spectrum P3 {X) and ASE light level P ASE shown 
in the above-described step S23 will be described in further 
detail with reference to Fig. 3 and Figs. 4A and 4B. 

Fig. 3 is a flowchart for explaining processes for 

calculating the ASE light spectrum P3(A.) and ASE light level 
P ASE shown in step S23. Fig. 4A is a diagram mainly showing 
the provisional ASE light level P ASEO and provisional gain GT . 
Fig. 4B is a diagram mainly showing the optical spectrum for 
assuming ASE P3' (X) and ASE light level P ASE. 

First, as shown in Fig. 4A, the data processing portion 
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14 assumes, in addition to the input light level Pin and output 
light level Pout that have been calculated in step S22 of Fig. 
2, a straight line which connects two points on the output light 
spectrum P2 (X) when X = X s ± AXma and calculates the provisional 
gain GT based on a value of P ASEO (provisional ASE light level) 
at X s on the straight line (Step S231) . Herein, the provisional 
gain GT is calculated using GT = (Pout - P ASEO) /Pin. 

Then, the data processing portion 14 prepares optical 
spectrum for assuming ASE P3' (X) data based on the provisional 
gain GT (Step S232) and performs a moving average process for 

the calculated optical spectrum for assuming ASE P3' (X) data 
(Step S233) . 

Herein, the optical spectrum for assuming ASE P3' {X) data 
is calculated using P3' (X) = P2 (X) - GT x PI {X) and is a value 
obtained by subtracting the amplified SSE light component of 
GT x PI {X) from the output light spectrum P2 (X) . Thus, the SSE 
light component is not included in the optical spectrum for 
assuming ASE P3' (X) . 

In addition, the moving average process in step S233 is 
a process for suppressing influences from noise when performing 
a spline interpolation process, which will be described below, 
however, it is also possible to omit this process in the present 
invention . 

Then, with respect to the optical spectrum for assuming 
ASE P3' (X) , the data processing portion 14 masks P3' (A.) data 
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within a wavelength mask range (X s - AAma or above and X s + AXw\ 
or below) covering a wavelength mask range of ± A7i M a around the 
center of the signal wavelength X s (Step S234) . That is, the 
optical spectrum for assuming ASE P3' (A.) data within the 
wavelength range is removed or masked. Thus, a signal component 
as a noise component which is unnecessary when specifying the 
ASE light spectrum P3 (X) is removed. 

Then, as shown in Fig. 4B, the data processing portion 
14 performs a spline interpolation process by means of a spline 
curve for the optical spectrum for assuming ASE P3 ' (X) data within 
a wavelength range {Xs - AA. M a or below, or Xs + AXma or above) 
excluding the above-described wavelength mask range, 
interpolates a spectrum within the wavelength mask region, and 
prepares the ASE light spectrum P3(A.) data (Step S23) . 

Herein, in the above-described spline interpolation 
process, by curve- fitting a spline curve which passes through 
all points to be used for the interpolation, ASE light spectrum 
P3 (X) which suits an original spectrum curve including 
interpolated points can be obtained. 

In addition, the points herein used for interpolation are 
not necessarily all points within the above -de scribed wavelength 
range (X s - AA MA or below, or X s + Aa. ma or above) of the ASE light 
spectrum P3' (A) data and, for example, data for each point may 
be used. 

The data processing portion 14 calculates an ASE light 



spectrum P3 (X) data value at the signal light wavelength X s as 
an ASE light level P ASE (Step S236) and changes over to a step 
S24 shown in Fig. 2. 

Herein, the flowchart of Fig. 2 will be described again. 

First, the data processing portion 14 calculates a gain 
G of the optical amplifier using G = (Pout-P ASE) /Pin based on 
the ASE light level P ASE, that has been calculated in the above 
£3 described step S236, and also calculates a noise figure NF based 

v|3 on the gain G herein obtained (Step S24) . 

vQ 

@J Herein, the noise figure NF is calculated in accordance 

with NF=P ASE/ (G x h x v x Av ) or NF= P ASE/ (G x h x v x Av) +1/G. 
f. In the formulas, the symbol "h" denotes Planck's constant, Av 

! 

^* denotes a value obtained by frequency-converting wavelength 

53 resolution of the optical spectrum analyzer 13, and furthermore , 

r " v denotes a value obtained by frequency-converting the signal 

light wavelength X s . 

The description of the processes for measuring the gain 
G and noise figure NF of the optical amplifier 12 when the signal 
light that is output from the signal light source 11 is a single 
channel signal light is completed. 

Moreover, processes for measuring the gain G and noise 
figure NF of the optical amplifier 12 when the signal light that 
is output from the signal light source 11 is multiplexed WDM 
light having multiple channels will be described with reference 
to Fig. 5 and Fig. 6. 
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Fig. 5 is a flowchart for explaining multi-channel NF 
analyzing processes when the signal light is WDM light, and Fig. 
6 is a diagram mainly showing the incident light spectrum PI (X) , 
output light spectrum P2 (X) , and ASE light spectrum P3 (X) in 
terms of 3-channel signal light. 

Signal light to be output from the signal light source 
11 is 3-channel signal light. Such signal light is supplied 
to the optical amplifier 12 and the optical spectrum analyzer 
13 via the signal line (optical fiber) LI and the signal line 
(optical fiber) L2 . Also, the signal light supplied to the 
optical amplifier 12 is then amplified based on an appointed 
gain ratio and output to the optical spectrum analyzer 13 via 
the signal line (optical fiber) L3 . 

In the optical spectrum analyzer 13, the spectrum of the 
signal light that has been directly inputted from the signal 
light source 11 is set as input light spectrum PI (X) and the 
spectrum of signal light that has been output from the optical 

amplifier 12 is set as output light spectrum P2 (X) , spectrum 
data of each thereof is prepared (Step S51), and the prepared 
spectrum data is supplied to the data processing portion 14. 

The data processing portion 14 detects three peak values 
in the input light spectrum PI (X) data and output light spectrum 
P2 (X) data that have been supplied from the optical spectrum 
analyzer 13, recognizes the detected three peak values as 
channels, and calculates the number of channels "3" and signal 
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light wavelengths XI, X2, and X3 of the respective channels. 

As shown in Fig. 6, the data processing portion 14 performs 
processes for measuring the gain G and noise figure NF of the 
aforementioned single channel signal light for the respective 
spectrum data of wavelength ranges ± AXl , ± AX2, and ± that 
are before and after the signal light wavelengths Xl, X2 , and 
X3 of the respective channels, and calculates gains Gl, G2, and 
G3 and noise figures NF1 , NF2, and NF3, respectively (Step S53) . 

As has been described in the foregoing, according to the 
noise figure-measuring device 10 of the present embodiment, the 
signal line (optical fiber) L2 is provided, whereby making it 
possible to directly input signal light that is output from the 
signal light source 11 into the optical spectrum analyzer 13, 

output light spectrum P2 (X) data of output signal light that 
is output from the optical amplifier 12 and input light spectrum 
PI {X) data of the signal light that has been directly output 
from the signal light source 11 are prepared, the difference 
between the output light spectrum P2 {X) data value and a value 
obtained by multiplying the input light spectrum PI {X) data by 
a provisional gain GT is determined, for the obtained spectrum 
data, a moving average process is performed and then, a spline 
interpolation process is also performed, whereby ASE light 
spectrum P3 (X) data is prepared and an ASE light level P ASE 
is determined. In addition, the noise figure-measuring device 
10 calculates the number of channels of WDM light and signal 
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light wavelengths of the respective channels based on the input 
light spectrum PI (X) or output light spectrum P2 (X) and performs 
analyzes, in a lump, for calculating noise figures NF and the 
like within appointed wavelength ranges around the centers of 
the calculated respective wavelengths. 

Accordingly, the ASE light spectrum P3 (X) data is prepared 
by subtracting a value obtained by multiplying the input light 

spectrum PI (X) by the provisional gain GT from the output light 
spectrum P2 (X) , therefore, it becomes possible to prepare ASE 
light spectrum P3 {X) data in that influences from the SSE light 
component are suppressed, thus accurate measurement of the ASE 
light level P ASE and noise figures NF can be realized. 

In addition, when preparing the ASE light spectrum P3 {X) 
data, a function fitting is performed through the spline 
interpolationprocess using a spline curve, therefore, it becomes 
possible to perform the fitting more accurately compared to the 
case where a fitting process is performed using a high-degree 
function such as a normal distribution curve, a Lorenz curve 
or the like, thus accurate measurement of the ASE light level 
P ASE and noise figures NF can be realized. 

Also, before performing the fitting process by the 
above-described spline interpolation, a moving average process 
is performed for the object data to be processed, therefore noise 
and the like that have been produced during measurement of the 
optical spectrum are removed, accurate measurement of the ASE 



light level P ASE and noise figures NF can be realized. 

Also, the number of channels that signal light includes 
and the signal light wavelength A. of each channel are calculated 
in advance based on the input light spectrum PI (X) data or output 
light spectrum P2 (A,) data and analysis for calculating noise 
figures NFperf ormed in a lump within appointed wavelength ranges 
around the centers of calculated respective wavelengths, 

□ therefore performing measurement for each channel becomes 

y3 unnecessary and convenience is improved. 

m 

m 

~J According to the invention, whenmeasuring the noise figure 

* accompanying the optical amplifying section, measurement based 

N= 

p"j on not only the optical spectrum information of signal light 

m 

*i that has been amplified by the optical amplifying section but 

also the optical spectrum information of signal light from the 
light source becomes possible, thus realizing an improvement 
in measurement accuracy of the noise figure. 

According to the invention, it becomes possible to remove 
noise components due to source spontaneous emission light from 
the optical spectrum information of signal light that has been 
amplified by the optical amplifying section, thus providing a 
noise figure-measuring device in which measurement accuracy of 
the noise figure accompanying the light amplifier is further 
improved. 

According to the invention, a process for interpolating 
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the optical spectrum information by means of a spline curve, 
whereby it becomes possible to perform an interpolation process 
more accurately compared to the case using a high-degree function 
such as a normal distribution curve, a Lorenz curve or the like, 
thus an accurate noise figure-measuring device can be realized. 

According to the invention, with respect to appointed 
optical spectrum information, when performing a spline 
p interpolation process using a spline curve for an appointed 

yg wavelength region of such optical spectrum information, the 

HP interpolation process is performed by means of data of an 

Iff 

S arbitrary number of points from one point to all points in the 

E wavelength region, and therefore a noise figure-measuring device 

having high functionality, that can perform a preferable 
iff interpolation process independent of the number of points to 

be employed as data, can be provided. 

According to the invention, a moving average process is 
performed for optical spectrum information before performing 
the interpolation process using a spline curve, and therefore 
it becomes possible to remove noise that has been inducted by 
the spectrum analyzing means, thus a further accurate noise 
figure-measuring device can be realized. 

According to the invention, if the optical spectrum 
information has been prepared from a composite light of a 
plurality of signal lights, based on the optical spectrum of 
each signal light, without performing an analyzing process 



- 21 - 



• # 



relating to measurement of the noise figure one by one, such 
processes can be performed in a lump, thus a noise 
figure-measuring device which is improved in operability and 
functionality can be realized. 
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